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CERTIFICATION AND OPERATION RULES FOR SCHEDULED AIR CARRIER 
OPERATIONS OUTSIDE THE CONTINENTAL LIMITS OF THE UNITED STATES 

TRAINING PROGRAMS AND PROFICIENCY CHECKS -
USE OF AIRCRAFT SIMULATORS 

P a r t 41 of t h e C i v i l A i r R e g u l a t i o n s c u r r e n t l y r e q u i r e s c e r t a i n p i l o t p r o f i c i e n c y checks t o 
be accompl i shed t w i c e a y e a r by each p i l o t s e r v i n g as p i l o t i n command i n a i r c a r r i e r s e r v i c e . The 
o b j e c t i v e of t h e s e checks i s t o i n s u r e t h a t t h e p i l o t m a i n t a i n s a h igh s t a n d a r d of p r o f i c i e n c y i n 
t h e p i l o t i n g and n a v i g a t i o n of t h e a i r p l a n e t y p e s t o be flown by h im . The p r o f i c i e n c y checks must 
be g iven by an a u t h o r i z e d r e p r e s e n t a t i v e o f t h e A d m i n i s t r a t o r of C i v i l A e r o n a u t i c s o r a check p i l o t 
of t h e c a r r i e r c o n c e r n e d . I n a d d i t i o n t o t h e normal a i r p l a n e maneuvers , t h e s e checks i n c l u d e c e r t a i n 
c r i t i c a l maneuvers which a r e encoun te red from t ime t o t i m e i n a i r c a r r i e r s e r v i c e such a s t a k e - o f f s 
and l a n d i n g s w i t h i n o p e r a t i v e e n g i n e s , missed a p p r o a c h e s , i n s t r u m e n t l e t d o w n s , and v a r i o u s emergency 
p r o c e d u r e s . 

The A d m i n i s t r a t o r , wi th t h e a p p r o v a l of t h e Board, h a s f o r s e v e r a l y e a r s approved many maneuvers 
r e q u i r e d i n t h e p r o f i c i e n c y checks t o be accompl i shed i n s y n t h e t i c t r a i n e r s which a c c u r a t e l y s i m u l a t e 
t h e f l i g h t c h a r a c t e r i s t i c s and t h e performance of t h e a i r c r a f t , t o which a p i l o t i s a s s i g n e d , th rough 
a l l r a n g e s of normal and emergency o p e r a t i o n s . T h i s a p p r o v a l has been based i n p a r t upon an a i r c a r 
r i e r ' s use of t h e s y n t h e t i c t r a i n e r i n i t s p i l o t t r a i n i n g program, and t h e p i l o t ' s s a t i s f a c t o r y demon
s t r a t i o n i n a c t u a l f l i g h t of a b i l i t y t o perform a t l e a s t 4 b a s i c maneuvers , as fo l lows* F l i g h t a t 
minimum s p e e d s , approach t o l o w e s t approved minimums, l a n d i n g u n d e r c i r c l i n g approach c o n d i t i o n s , and 
s i m u l a t e d engine f a i l u r e { s ) d u r i n g t a k e - o f f . 

The Board f o r e s e e s , however , t h a t t h e i n c r e a s i n g complex i ty of a i r c r a f t , w i th concomitant need 
f o r d e v i c e s t o s i m u l a t e t h e f l i g h t c h a r a c t e r i s t i c s of l a r g e modern t r a n s p o r t a i r c r a f t , w i l l b e f u r t h e r 
a c c e n t u a t e d as t u r b o - p r o p and t u r b o - j e t a i r c r a f t a r e p r o c u r e d . As a r e s u l t , more i n t e n s i v e t r a i n i n g 
of p i l o t s and crews w i l l be n e c e s s a r y t o i n s u r e t h a t t h e y a r e p r o f i c i e n t i n t h e o p e r a t i o n of t h e s e 
l a r g e r and f a s t e r a i r c r a f t w i th t h e i r c o r r e s p o n d i n g new o p e r a t i n g p r o b l e m s , and t h i s t r a i n i n g c a n be 
accompl i shed o n l y a t c o n s i d e r a b l y i n c r e a s e d c o s t s . I n a n t i c i p a t i o n of t h i s p roblem, c e r t a i n c a r r i e r s 
a r e p r e p a r i n g t o a c q u i r e s i m u l a t o r s b e f o r e t h e a i r c r a f t a r e p u t i n t o s e r v i c e . T h i s a c t i o n i s p r e d i 
c a t e d on t h e assumpt ion t h a t e s s e n t i a l t r a i n i n g can be conducted i n p a r t i n a i r c r a f t s i m u l a t o r s more 
e f f e c t i v e l y , s a f e l y , and economica l ly than i n an a i r c r a f t , and w i t h c o n s i d e r a b l e s a v i n g i n t i m e . 

The fundamental c h a r a c t e r i s t i c s of t h e a i r c r a f t s i m u l a t o r s i n u s e and u n d e r c o n s i d e r a t i o n 
shou ld be made c l e a r i n o r d e r t h a t i n t e r e s t e d p e r s o n s w i l l c l e a r l y u n d e r s t a n d t h e n a t u r e of t h e 
dev i ce t he Board i s d i s c u s s i n g i n t h i s amendment. The Board has i n mind t h a t t h e a i r c r a f t s i m u l a t o r 
s h a l l be a f u l l s c a l e mock-up of t h e c o c k p i t i n t e r i o r of a p a r t i c u l a r t y p e a i r c r a f t w i t h normal crew 
s t a t i o n s , p l u s accommodations f o r n e c e s s a r y a d d i t i o n a l p e r s o n s such a s check a i r m e n , i n s t r u c t o r s , o r 
o b s e r v e r s . I t s h a l l a l s o i n c l u d e s u i t a b l e cou r se and a l t i t u d e r e c o r d e r s . I t s h a l l be capable of 
a c c u r a t e l y r e p r o d u c i n g t h e eng ine and f l i g h t per formance , c o n t r o l l o a d i n g , i n s t r u m e n t i n d i c a t i o n , 
and c o n t r o l movements o f t h e s p e c i f i c model a i r c r a f t d u r i n g t h e e x e c u t i o n of a l l normal and a n t i c i 
p a t e d emergency maneuvers . Of g r e a t impor tance i s t h e r e q u i r e m e n t t h a t t h e d e v i c e s h a l l be d e s i g n e d 
t o p e n n i t p r e s e n t a t i o n of ma l func t i on of a i r c r a f t , a i r c r a f t e n g i n e s , p r o p e l l e r s , a p p l i a n c e s , s y s t e m s , 
and o t h e r components , and a r p r o p r i a t e p rocedures t o cope w i t h such e m e r g e n c i e s . C a p a b i l i t i e s , a s 
o u t l i n e d above , w i l l p e r m i t i n t e n s i v e t r a i n i n g and check ing i n normal and abnormal f l i g h t c o n d i t i o n s , 
v a r i o u s f l i g h t p r o c e d u r e s , n a v i g a t i o n a l p rob lems , and e s s e n t i a l crew c o o r d i n a t i o n . 

A c c o r d i n g l y , t h e Board p u b l i s h e d on J u n e 1 3 , 1956 , ( 2 1 F.R. 4,294) a n o t i c e of proposed r u l e 
making as C i v i l A i r R e g u l a t i o n s Dra f t R e l e a s e No, 56-16 " T r a i n i n g Programs and P r o f i c i e n c y Checks 
(Use of A i r c r a f t S i m u l a t o r s ) " i n which c e r t a i n p r o p o s a l s were made wi th r e s p e c t t o t h e u s e of a i r c r a f t 
s i m u l a t o r s . The Board i n d i c a t e d t h a t i t was of t h e o p i n i o n t h a t t h e advan tages of t h e t r a i n e r s were 
so a p p a r e n t t h a t t h e i r c o n t r o l l e d i n t r o d u c t i o n i n t o a i r c a r r i e r t r a i n i n g p r o c e d u r e s on a w i d e r b a s i s 
was i n t h e p u b l i c i n t e r e s t and s h o u l d be encouraged . I n summary, t h e Board found t h a t a i r c r a f t 
s i m u l a t o r s have been proven a s a v a l u a b l e a i d i n improving t h e e f f e c t i v e n e s s of p i l o t t r a i n i n g f o r 
i n s t r u m e n t and equipment p r o f i c i e n c y . The promise of f u r t h e r improvement i n t r a i n i n g i s , i n f a c t , 
so g r e a t t h a t i t appea r s d e s i r a b l e t o reduce t he number o f i n - f l i g h t p r o f i c i e n c y checks t h a t p i l o t s 
a r e r e q u i r e d t o t a k e . S imu la to r s a r e p a r t i c u l a r l y s u i t e d t o i n s t r u c t i o n i n and p r a c t i c e of numerous 
emergency p r o c e d u r e s which canno t s a t i s f a c t o r i l y be accompl ished i n f l i g h t , and p e r m i t s p e c i a l emphasis 
on t h e c o o r d i n a t i o n of crew d u t i e s ; t h e y o f f e r a l a b o r a t o r y f o r e x p e r i m e n t a t i o n i n t e c h n i q u e s and p r o 
cedures which might be t ime-consuming o r hazardous i n f l i g h t ; t h e y w i l l permi t t r a i n i n g t o be conduc ted 

COMM-DC-29683 



- 2 -

-with Eore safety as a result of the reduction of frequency of aircraft operations under simulated 
emergency conditions; their use wi l l result in the reduction of traff ic congestion and noise in large 
tersinal areas; and they s i l l reduce substantially the tota l cost of p i lot training programs. 

The Board also indicated that, in determining the most appropriate method to realize the fu l l 
pos s ib i l i t i e s of aircraft simulators, i t could not lose cognizance of i t s responsibil ity to assure 
the highest degree of safety in a ir transportation even while taking this opportunity to encourage 
sound technical and economic development of air carrier operations. I t i s the Board's opinion, 
therefore, that the broadened use of aircraft simulators in air carrier training programs should 
be permitted in accordance with these basic principles: 

A. The use of simulators shall be permissive with the a i r carriers. 

B. The a i r carrier shall be required to show that the aircraft simulator meets prescribed 
standards and shall establish within i t s training program an approved course of training in such an 
aircraft simulator. I t i s anticipated that the training shall consist of at l e a s t several hours 
covering a l l i te=s currently contained in the f l ight proficiency checks. 

C. Tfihen a pi lot in caaaand sat i s factor i ly completes each 12 months an approved course 
of training in sn aircraft simulator which the air carrier shows meets the prescribed standards, 
each such pi lot need accomplish only one proficiency check in f l ight each 12 months. 

D. The Board shall review the experience gained under these regulations to determine 
the effectiveness of the procedures permitted thereby 

In response to Draft Release No. 56-16, the Board received from interested persons comment 
favorable to the Board's basic objective of permitting broadened use of aircraft simulators by air 
carriers. There was, however, some diversity of opinion with respect to the specific proposals to 
snend the operating parts . In the Board's proposal the major change frcm current practice was to 
substitute 2n approved simulator course for one of the two proficiency checks required to be accom
plished in f l ight annually. Certain air carrier spokesmen indicated that they considered this an 
improper izixing of the training and checking functions, and stated that the refmlation should simply 
pemit the accccplishaent of one of the required checks in a simulator. Furthermore, these persons 
also considered that i t was not necessary for the Administrator to approve a particular portion of 
an air carrier's training program ( i . e . , simulator curriculim), On the other hand, pi lot spokesmen 
expressed concern that successful ut i l i zat ion of aircraft simulators would be realized only through 
very close supervision by the Administrator, with review by the p i lo t s , of procedures and qualifica
tions of instructors and cheek personnel. 

In Draft Helease No. 56-16, the Board also asked for separate coaraent with respect to the 
des irabi l i ty of including in the Civil Air Regulations certain specific standards for aircraft 
simulator equipment (Draft Release No. 56-16, Appendix A) which would be used as a basis for 
approval by the Administrator. 

The Board has carefully studied the various views presented and i s of the opinion that, at 
l e a s t in the i n i t i a l stages of expanded simulator use by air carriers, the Administrator should 
approve the aircraft simulator training program of each air carrier. This procedure wi l l be consis
tent with the present policy whereby the Administrator makes rules , compliance with which i s mandatory, 
for the conduct of the proficiency checks required by the Civil Air Regulations. The Board w i l l , how
ever, review the experience gained under tills regulation and propose any changes which, in the l ight 
of such experience, say be in the public interest . 

The 3oard i s also of the opinion, in view of the comment received, and other information, that 
the detailed description of the systems or conditions being simulated, and the degree of simulation, 
should not be prescribed in the Civil Air Regulations but should be controlled by the Administrator 
through the cedara of tiie appropriate Civil Aeronautics Manual. The Board considers, however, that 
the broad, basic standards which describe the characteristics and function of an acceptable aircraft 
simulator should be included in the regulations. 

Interested persons have been afforded an opportunity to participate in the making of this 
amendment, and due consideration has been given to a l l relevant matter presented. 

In consideration of the foregoing, the Civil Aeronautics Board hereby amends Part 41 of the 
Civil Air Regulations (14 CFR Part 41, as amended) effective March 15, 1957. 
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By amending I 41.53 by designating the ex i s t ing paragraph as paragraph Ca) and adding a new 
paragraph (b) t o read as follows: 

41,53 Periodic f l i gh t checks and i n s t ruc t i on . * # * 

(b) Subsequent t o the i n i t i a l p i l o t proficiency check, a p i l o t in command need accomplish 
in f l i gh t only one of the proficiency checks required by paragraph (a) of t h i s section during each 
12 months i f he s a t i s f a c t o r i l y completes within such 12 months an approved course of t ra in ing in an 
a i r c r a f t s imulator . The in te rva l between completion of the proficiency check in f l i gh t and the 
simulator t ra in ing course sha l l be not l e s s than 4 nor more than 8 months. The a i r c a r r i e r shal l 
show tha t the f l i gh t c h a r a c t e r i s t i c s , performance, instrument react ion, and control loadings of the 
applicable a i r c ra f t are accurately simulated in the a i r c r a f t simulator through a l l ranges of normal 
and emergency operations in accordance with subparagraphs ( l ) through (7) of t h i s paragraph: 

(1) The simulator 3 h a l l represent a fu l l - s ca l e mock-up of the cockpit i n t e r i o r , 
including normal f l i gh t crew s t a t ions and accommodations for the i n s t ruc to r or check airman. 

(2) The effect of changes on the basic forces and moments sha l l be introduced for 
a l l combinations of drag and th rus t normally encountered in f l i g h t . The effect of changes in a i rplane 
a t t i t u d e , power, drag, a l t i t u d e , temperature, gross weight, center of gravi ty loca t ion , and configu
ra t ion sha l l be included. 

(3) In response t o control movement by a f l i g h t crew member, a l l instrument indica
t ions involved in the simulation of the appl icable a i rplane sha l l be e n t i r e l y automatic in character 
unless otherwise specif ied. The r a t e of change of simulator instrument readings and of control 
forces shal l correspond to the ra te of change which would occur on the applicable a i rplane under 
actual f l i gh t condi t ions , for any given change in the applied load on the con t ro l s , in the applied 
power or in a i r c ra f t configurat ion. Control forces and degree of actuat ing control t r ave l shal l 
correspond t o t ha t which would occur in the airplane under actual f l i gh t condi t ions . 

(4) Through the medium of instrument ind ica t ion , i t sha l l be possible to use the 
simulator for the t r a in ing and checking of a p i l o t in the operational use of controls and instruments 
on the applicable a i rplane model during the simulated execution of ground operation, take-off, landing, 
normal f l i g h t , unusual a t t i t u d e s , navigation problems, and instrument approach procedures. In addi
t i on , the simulator sha l l be designed so t ha t malfunction of a i r c r a f t engines, p ropel le rs , and primary 
systems may be presented and correct ive act ion taken by the crew t o cope with such emergencies. 

(5) Suitable course and a l t i t u d e recorders sha l l be included. 

(6) Communication and navigation aids of the applicable a i rplane sha l l be simulated 
for on-the-ground and in - f l i gh t operat ions . 

(7) Other a i r c r a f t systems and components sha l l be simulated to the extent found 
necessary by the Administrator. 

(Sec. 205 (a), 52 S t a t . 984.; 49 U.S.C. 425 ( a ) . I n t e rp re t or apply sees . 601, 52 S t a t . 1007, as 
amended, 49 U.S.C. 551) 

($> By the Civil Aeronautics Boards 

/ s / M. C. Mulligan 

M. C. Mulligan 
Secretary 

(SEAL) 

Part 41 l a s t pr in ted April 15, 1955. 


